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AQS104 BIOCHEMISTRY: Weekly Programme

1. Week:
* The foundations of biochemistry
* Water

2. Week:
* Amino acids, peptides, and proteins
* The three-dimensional structure of proteins

3. Week:
* Protein function
* Enzymes

4, Week:
* Carbohydrates and Glycobiology
* Nucleotides and Nucleic Acids

5. Week:
» DNA-based information technologies
* Lipids
6. Week:

Biological membranes and transport
Biosignaling

7. Week:
Bioenergetics and biochemical reaction types
Glycolysis, gluconeogenesis, and the pentose phosphate pathway

8. Week:
Principles of metabolic regulation
The citric acid cycle

9. Week:
Fatty acid catabolism
Aino acid oxidation and the production of urea

10. Week:
Oxidative phosphorylation and photophosphorylation
Carbohydrate biosynthesis in plants and bacteria

11. Week:
Lipid biosynthesis
Biosynthesis of amino acids, nucleotides, and related molecules

12. Week:
Hormonal regulation and integration of mammalian metabolism
Genes and chromosomes

13. Week:
DNA metabolism
RNA metabolism

14. Week:
Protein metabolism
Regulation of gene expression
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Figures & Tables are taken from: Nelson, D. L., Lehninger, A. L., & Cox, M. M.

(2008). Lehninger Principles of Biochemistry (5t edition). Macmillan.

(a) Animal cell
Ribosomes are protein-
synthezizing machines

Peroxisome oxidizes fatty acids

Cytoskeleton supports cell, aids
in movement of organelles

Lyzozome degrades intracellular

debris
Transport vesicle shuttles lipids
and proteins between ER, Golgi,

and plasma membrane

Golgi complex processes,

packages, and targets proteins to
other organelles or for export

Smooth endoplasmic reticulum
{SER) is site of lipid synthesis
and drug metabolism

Nuclear _E'll"EIUPE sagrem?tes Nucleolus iz site of ribosomal
chromatin (DNA + protein} RNA synthesis
from cytoplasm Rough endoplasmic reticulum Nurleus contains the

(RER} is site of much protein genes (chromatin)

Plasma membrane separates cell synthesis
from environment, regulates

movement of materials into and
out of cell

Mitochondrion oxidizes fuels to
produce ATP

Chloroplast harvests sunlight,
producez ATP and carbohydrates

Starch granule temporarily stores
carbohydrate products of
photozynthesiz

Thylakoids are site of light-
driven ATP synthesiz
Cell wall provides shape and
rigidity; protacts cell from
ozmotic swelling

Vacuole degrades and recycles
macromolecules, stores

metabolites :
Plasmodesma provides path Cell wall of adjacent cell

between two plant cells
Glvoxysome contains enzymes of
the glyoxylate cycle

(b} Plant cell
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{(a) Some of the amino acids of proteins
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Figures & Tables are taken from: Nelson, D. L., Lehninger, A. L., & Cox, M. M.

(2008). Lehninger Principles of Biochemistry (5t edition). Macmillan.

Anaerobic
metabolism

15 inefficient
because fuel i= not
completely oxidized.

Ancestral anaerobic

eukaryote

Bacterial

CEnOme

Aerobic bacterium

Aerobic metabolism 15
efficient becanse fuel
is oxidized to COs.

Symbiotic system
Ccan now carry out
acrobic catabolizsm.
Some bacterial genes
maove to the nuclens,
and the bacterial

endosymbionts become

MNonphotosynthetic
enkarvote

Aerobic eukaryvote
Cyanchacterial
gEnome
Photosynthetic Photosynthetic
cyanobacterium Engulfed eukarvote
cyanobacterium
Light energy is used becomes an In time, some
to synthesize endosymbiont cyanobacterial gones
biomolecules from COg. and multiplies; new move to the nucleus,
cell can make ATP and endosymbionts
using energy from become plastids
sunlight. {chloroplasts).
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Figures & Tables are taken from: Nelson, D. L., Lehninger, A. L., & Cox, M. M.

(2008). Lehninger Principles of Biochemistry (5t edition). Macmillan.
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Ordered water

interacting with
substrate and enzyme h‘jﬁ? OA

A
¢ d
“? Substrate } (

Disordered water
displaced by
enzyme-substrate
interaction

Enzyme-substrate interaction
stabilized by hydrogen-bonding,
ionic, and hydrophobic interactions
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Monuplrutiv:': acids & #
Acetic acid CH,C — CH,C + H*
(K, =174 ® 10-5m) \EIH 0~

pK,=4.76
Ammonium ion NH{ — NH; + H*
(K, =5.62 x 10-10nm) pK,=9.25

Diprotic acids
Carbonic acid
(K, =1.70 X 10~ m); H,CO; —— HCO; + H* HCO; =— COZ + H'
Bicarbonate pK,=3.77% pK. =102
(K,=6.31 % 10-11n)

Glycine, carboxyl NHy ¢ 50 NH: ¢ NH: ¢

(K, =457 % 10-2m); ' & oz | Lz
Glycine, amino CH.C, | = CHC, | +H* CH,C == CHC_

(K,=2.51 x 10-10M) OH 0 0 0~
p,K :2.34 p.K,,:Q.G{I

+ Hf

Triprotic acids
Phosphoric acid
LE., =7.25 ¥ 103 m);
Ko R e |HPO == HFOI+ H'  ypo; —= HpO |+ B! HPO? == PO} +H'
a= 1. ML _
Monohydrogen phosphate PK. =2.14 pK, = 6.86 pK.=12.4
(K,=3.98 x 10-13pm)
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